Abstract This paper presents first empirical evidence on international student migration to Germany. I use a novel approach that analyzes student mobility using an augmented gravity equation and find evidence of strong network effects and of the importance of distance -results familiar from the empirical migration literature. However, the importance of disposable income in the home country does not seem to be too big for students, while the fact of being a politically unfree country decreases migration flows significantly. I also provide extensive sensitivity checks and estimates using both the usual log-linearized and a multiplicative specification. The results are quite stable. JEL classification: F 22, I 23
International Student Migration to Germany
Higher education is becoming a global business. International student mobility has been on the rise for the last 25 years. According to the International Finance Corporation, 2% of the world's 100 million students were enrolled in a program abroad in 2003 (The Economist, 26th February, 2005) . In addition, many universities start to offer their services abroad by opening offshore campuses or by introducing distance-learning courses. Education is becoming a tradable service, with consequences for universities and students all over the world. The opportunities for universities are growing as well as market pressure resulting from a higher level of competition. Globalization and a higher degree of mobility increase the set of opportunities available to a prospective student who decides on his or her future career. Mobility schemes like ERASMUS, the European Region Action Scheme for the Mobility of University Students, encourage students to spend time at a partner university abroad. At the same time, more and more students decide even to spend their entire course of studies at a foreign university. Harmonized degrees that are approved across Europe following the Bologna reform enable students to choose their preferred university, no matter where it is located. The OECD education database shows that the United States were the most important destination country in 1999 (with 31% of all students enrolled in a foreign country worldwide), followed by the United Kingdom (16%), Germany (12%), France (9%), and Australia (8%) (Larsen, Martin and Morris 2002) . 1 Germany is one of the major destination countries for students from Asia and the Pacific region and from the rest of Europe (Tremblay 2004) . At first sight, this is surprising because most degree programs are still offered in German, but a growing number of higher education institutions are already providing courses or entire degree programs in English. Additionally, German public universities did not charge any tuition fees in the time period
1 It is worth mentioning that the member countries included in the database use in most cases the concept of citizenship, and not of "educational citizenship" (Tremblay 2002) . Depending on citizenship laws in the countries, this can bias the resulting numbers substantially.
covered by my analysis and have a good overall quality. The "Academic Ranking of World Universities" of the Shanghai University 2004 2 ranked the performance of more than 500 universities worldwide. Germany's universities occupied the fourth place with respect to the number of universities among the top 500, even if there seem to be no top institutions. The recruiting of foreign students is also becoming an important topic, leading to specialized information websites for prospective students in order to compete more effectively in the global race for talents. Understanding the determinants of international student migration to Germany could provide valuable information on this policy-relevant topic.
In spite of the growing importance of internationalization in higher education, the amount of reasearch that has been dedicated to the topic up to now is quite small. The analysis by Kim (1998) provides an empirical investigation of the number of students abroad in 1969 and 1985 for 101 countries, but the focus of his work is on growth effects of sending students abroad. Dreher and Poutvaara (2005) analyze the impact of student migrant flows on international migration on the whole. Dia (2005) provides descriptive statistics on the topic. The remainder of the existing research focuses on student mobility as a form of trade in educational services and uses descriptive statistics.
3
However, an analysis from this point of view is difficult because trade in educational services is nearly impossible to disentangle from international trade in services statistics (Larsen, Martin and Morris 2002) . In this paper, I am going to take a different point of view: students are treated like international migrants, and their migration is analyzed empirically using a gravity equation approach. Unlike the difficult situation for trade statistics, there are detailed data on incoming students to Germany without a German "Abitur" (university entrance diploma) available. They can be used for an empirical investigation of student mobility, including temporary as well as permanent migration.
4
While there is only limited empirical evidence on international student mi- gration, this paper is also related to two other strands of empirical migration literature. The first one is interstate student migration within the United States, the second one international migration on the whole.
5 The studies for student migration seem to suggest that this migration follows a similar path as international migration. 6 Migration flows seem to decrease with the costs of a migratory decision, measured as geographical distance (Kyung 1996), higher tuition fees in the receiving state (Mak and Moncur 2001, McHugh and Morgan 1984) or merit-based scholarship programs in the sending states (Mak and Moncur 2001): as these programs are only available to native students from a given state, they increase the opportunity costs of education abroad. Just as in the empirical international migration literature, outmigration from a state seems to increase with the disposable income (Kyung 1996, McHugh and Morgan 1984) . Wealthier students have a larger set of opportunities for their educational choices because they are not dependent on scholarships or grants, hence they are more mobile with respect to their education. On the benefit side, different measures of higher college quality, resulting in higher benefits associated with the degree, seem to attract more students from abroad or to make more students stay. The benefits of college education are likely to increase with the quality of the chosen school. See, for example, Black, Jeffrey and Smith 2005 . The number of colleges in a sending state (hence, the set of educational opportunities) decreases outmigration (Hsing and Mixon 1996, Mak and Moncur 2001) , as well as expenditure per student (Hsing and Mixon 1996) that possibly raises college quality. Academically more gifted students seem to have a higher propensity to migrate within the United States. Kyung (1996) finds a significantly positive influence of the average Scholastic Aptitude Test (SAT) score in the sending states, and Baryla and Dotterweich (2001) find a higher enrolment rate of nonresident students at more selective colleges. These results go well in line with the importance of reputation in college education: Highly qualified students are willing to migrate in order to receive the best education.
In an international context, I expect to find similar driving forces for student migration. However, the data availability is worse than within the United States, because there are no international data available on possible impact factors like student performance (except the Programme for International Student Assessment (PISA) for OECD countries), the number of universities or university selectivity. An analysis of international student migration will therefore be restricted to more general driving forces, such as the economic, geographical and demographic characteristics of the sending countries. I use an augmented gravity equation in order to analyze the determinants of student migrant flows, a workhorse in the analysis of international flows of goods, services, and people. In addition, I also provide extensive sensitivity checks by estimating the gravity equation both as a log-linearized and a multiplicative version, using pseudo-maximum likelihood methods with robust standard errors for cross-sectional and panel data. Several questions shall be adressed in this first empirical analysis of international student migration to Germany. First, which are the driving forces of international student migration? Does this special type of migration follow a similar path as migration on the whole? And how robust are the results with respect to different specifications of the estimation equation? The remainder of this paper is organized as follows: Part 2 presents the data sources for the empirical analysis. The gravity equation approach as theoretical foundation is introduced in Part 3, and Part 4 describes the selection and construction of variables for the empirical analysis. Part 5 describes the data set and descriptive findings. Part 6 provides the estimation results, a discussion of these results and an extensive sensitivity analysis, while Part 7 draws a short conclusion.
Data Sources
The data for the empirical analyses were gathered from various sources and cover the time period between 1997 and 2002. The sample composition is provided in Appendix A. Data on the stocks and inflows of students to Germany from a given sending country were obtained from "Wissenschaft Weltoffen" ("Cosmopolitan Science"), a joint venture of the German Academic Exchange Service (DAAD) and the Higher Education Information System (HIS). They collect numbers on all students without a German university entrance diploma (Abitur), the so-called educational foreigners (Bildungsausländer). The numbers include students at all institutions of higher education: universities, universities of applied sciences (Fachhochschulen), art colleges (Kunsthochschulen) etc. The data quality is high, but there are some critical points worth mentioning. First of all, they include all students without a German "Abitur" who start to study at German universities, also exchange students who stay for one or two semesters in Germany and not for an entire degree program. Students with German citizenship who gained their university admission examination abroad are also treated as educational foreigners. The data sources do not contain any information on the former educational career of students, which means that it is not possible to say if the incoming students are first-time students, if they come to Germany in order to gain a second university degree, or just for an exchange stay. However, the numbers are highly valid as a measure for overall student mobility. The other regressors for the empirical analysis were taken from different sources. 
Theoretical Considerations
Tinbergen (1962) was the first one to use the law of gravitation in order to describe international trade flows. Today, the gravity equation approach has become a workhorse in the empirical analysis of international flows of goods and people, including applications to foreign direct investment, migration or tourism. Karemera et al. (2000) sketch a derivation of the reduced form gravity equation for international migration from supply and demand forces.
In its deterministic form, the resulting baseline migration flow equation between two countries i and j can be written as
where supply S i is a function of income in the country of origin, population size, and factor endowments. Similarly, demand D j is a function of income and population in the country of destination. Supply and demand can of course be seen as push and pull factors of international migration flows. R ij represents different factors that promote or deter migration between the two countries, such as distance, visa regulations, or the political situation in the country of origin. In Newton's original formulation, S i and D j represent the mass of the objects under consideration, while R ij denotes the distance between them. α 0 is the equivalent to the gravitational constant in Newton's original equation. While Karemera et al. (2000) do not provide a further explanation for the existence of this parameter, Buch et al. (2004) note that the constant in an empirical application (using OLS regression and a log-log specification) of the gravity equation also captures distance costs.
In an empirical application, the unknown parameters α 1 , α 2 and α 3 can be obtained using different regression techniques for a stochastic version of equation (1). The standard approach in the literature was to take logs of equation (1) and estimate the log-linearized version using OLS. I also estimate a multiplicative version using a Poisson pseudo-maximum likelihood specification, following recent work by Santos Silva and Tenreyro (2006) . In empirical applications of the gravity equations, researchers typically "augment" the equation using variables that should intuitively affect the flows, but with less theoretical justification. I follow this approach and augment the equation by several variables that I introduce and discuss in the next section.
Selection and construction of variables for the empirical estimations
Several factors should influence the variable R ij in equation (1), hence, the factors that increase or deter migration between two countries. The costs of a foreign degree are most probably higher than those of a domestic one. Students have to travel more frequently, they can have difficulties with a new language or social and psychic costs due to the necessary adaptation to a new culture and a different environment. However, these costs can be lowered if there exists a positive externality of a student network, and the student can use the social capital of this network (the "friends and relatives effect"). Several results from the empirical migration literature stress the importance of networks. Gross and Schmitt (2003) observe a clustering of migrants in ethnically homogenous groups and attribute this fact to lowered informational asymmetries within a migrant network, and more attractive wages for migrants within their cultural community below a certain threshold size of the community. For student migrants, informational asymmetries about the university they choose should also play an important role. Subsequent migrants can benefit from the social capital of their compatriots, and this lowers the costs of educational migration to the destination country. Hence, I expect a high importance of the stock of students of one citizenship already living in Germany and a positive coefficient sign in the empirical estimations. A higher distance increases the costs of educational migration, because students have to travel to their chosen university, and voyages home become more expensive with an increasing distance. Additionally, the distance be-tween two countries can be seen as a very rough measure of cultural similarity, because countries in geographical proximity tend to have similar cultures, values and languages. I included information on the geodesic distance (using latitudes and longitudes of the considered countries) between the most important agglomerations in the country of origin and Germany (Clair et al. 2004) . A greater distance should lower the inflows of students to Germany and enter the estimations with a negative sign. Additionally, I entered dummy variables for further geographical characteristics of the sending country, e.g., for the continents of origin, for the fact of being landlocked, and for the fact of sharing a common border with Germany. These geographical variables can also reflect costs of a migratory decision. For the continents, Europe and the former Soviet Union's member states are the baseline category. Student migration to Germany is probably highest within this group of countries, especially due to the higher degree of temporary migration within mobility schemes. The expected coefficient signs on the dummies for continents of origin are therefore negative. The fact of being landlocked is found to decrease trade flows extremely (Overman, Redding and Venables 2001), while the results for migration are less clear. I expect the importance of being landlocked to be negligible for student migrants in times of international air connections and therefore an insignificant coefficient sign, but higher student inflows from Germany's neighboring countries. The contiguity dummy should therefore enter the estimation results with a positive sign. The Freedom House Index index offers a measure of political rights and civil liberties for nearly all the countries that are part of the sample on a scale from one ("free") to seven ("not free"). I included a dummy variable with the value of 1 for countries which were judged "partly free" and "not free". In general, living in a free country should increase the quality of education, the choice of educational opportunities and the benefits associated with a university degree, hence less migrants from free countries. However, the difficulties of leaving an unfree country should also be kept in mind, and living in an unfree country should increase the costs of a migratory decision. Repressive regimes can try to decrease the set of educational opportunities for their citizens by imposing different kinds of mobility restrictions for leaving the country. On the other hand, it is possible that students (as well as other citizens) leave unfree countries because of political repression or terror, and this refugee migration could increase the inflows from such a country to Germany substantially. The expected coefficient sign for this variable is therefore not clear. The population of the sending country was included to control for the fact that larger countries tend of course to send more students abroad. This regressor is clearly positively correlated with the dependent variable, the inflow of students to Germany in a given year. The correlation coefficients varied between 0.21 and 0.62, providing descriptive evidence for the importance of "mass" in the gravity equation.
The empirical results for college student migration within the United States and for international migration on the whole suggest that outmigration increases with the disposable personal income in the sending states. This should also be the case for international student migrants. Students from wealthier countries have probably better options to go abroad for an exchange year or their entire degree program. Hence, I included information on GDP per capita of the sending country for a given year, measured in purchasing parity power adjusted constant 1995 international US dollars. The expected coefficient sign on this regressor is, again, positive.
Descriptive Statistics
The annual inflows of foreign students to Germany have witnessed a rather impressive growth during the last years. The total number of incoming foreign students without a German "Abitur" has nearly doubled during the years from 1997 to 2002. However, the regional composition of students has changed substantially. The share of students from Europe and the former Soviet Union has dropped by nearly 10%, and this loss has been outweighed by an increase of incoming students from Asia (including Australia and New Zealand). The largest part of Asian students comes from the People's Republic of China. The share of African students has remained quite stable (about 7%), while the percentage of students from the Americas has declined slightly (from 10% to 8%). The main results with respect to the regional composition of annual inflows are summarized in the following table. Table 1 about here A look at the growth rates of the inflows to shows that they are highest for students from Asia. The highest growth rate was the one for students from Asia in 2000/2001. At the same time, more and more students from non-OECD member countries decide to study in Germany: since 2000, the majority of incoming students in Germany are citizens of non-OECD member states. Table 2 about here
The growing degree of internationalization in the composition of Germany's student body can be highlighted further by a look at the percentage of educational foreigners among freshmen at German universities that has nearly doubled between 1997 and 2002. Table 3 about here
The changing composition of the foreign student body in Germany can also be underlined by a look at the most important countries of origin. China's share increased steadily, as well as student migration from the central and eastern European transition economies, and the importance of West European countries and the United States decreased during this time period. The number of incoming students from European countries has increased slightly, probably because of the very stable form of student migrant flows within ERASMUS and other mobility programs. But the growth rates of inflows from European states are clearly not high enough to keep the share of the incoming European students constant. It is also interesting to see that the 25 most important countries of origin account for 75% of all incoming students between 1997 and 2002. There is a high degree of concentration towards several major countries of origin. The institutionalization of sending students abroad (e.g., in the case of China) favors the further growth of student inflows from these countries. The regional shares of stocks of foreign students without a German Abitur in Germany have remained quite stable during the time period in consideration. An interesting point is the change between OECD member states and non-OECD members. Unfortunately, there are no data on student outflows from Germany available. The calculation of net inflows (as differences in the student stocks between two years) shows that the fluctuations among students have to be of different sizes. The outflows can be due to different reasons, e.g. because students graduate or exchange students leave the country after one year. But if the difference in stocks is small compared to the yearly gross inflow, there has to be a higher degree of fluctuation. Hence, the quotient net inflows/gross inflows can be interpreted as a rough measure of fluctuation: the lower this percentage, the higher is the fluctuation (and probably the number of exchange students among the student inflows). The following table presents these percentages. Table 6 about here Empty fields mean that the stock of students during the year has decreased, and the percentage could not be calculated. As expected, the fluctuation seems to be quite high among the European students and also among the Americans, where there are most exchange programs. Students from Africa and Asia seem to be more likely to stay for an entire degree program: the fluctuation seems to be lower for these students, and the development of this percentage for students from Asia is striking. The relatively stable shares of student stocks can also be explained by the fact that differences in stocks (or net inflows) are quite small, compared to the yearly gross inflows. Descriptive statistics for the other regressors can be found in Appendix B.
In the following section, I am going to present the estimation approach and a discussion of the empirical results.
6 Estimations and Discussion of the Results
Estimation Strategy
Taking logs of equation (1) yields an estimable equation. Augmenting it by various other variables yields the following equation that describes the inflows of foreign students to Germany in a given year.
The index i denotes cross-sectional units (i.e.countries) and the index t denotes years in the panel data estimations.
While estimating a log-linearized version of the gravity equation has been the standard approach in the literature for many years, recent work by Santos Silva and Tenreyro (2006) points out that this can lead to inconsistent estimates. The most obvious reason is that the dependent variable, students it , may be zero for some countries of origin. A second reason is that the error term in the log-linearized estimation equation will be independent of the covariates only under very restrictive conditions. 9 However, the authors show that estimation of a Poisson pseudo-maximum likelihood (PPML) model is a simple method to overcome these drawbacks because the only condition for consistency of this estimator is that the conditional expectation of the mean be correctly specified, i.e. E[y i |x] = exp(x i β). 10 In addition, their
Monte Carlo simulations show that this estimator is robust to different patterns of heteroskedasticity. Hence, I also estimate a multiplicative version of the gravity equation and compare the results to the OLS estimates. I also provide panel data estimates for both approaches.
Cross-Section Regressions
The following tables present results for cross-sectional analyses for the entire sample and each of the six years. In the tables, results from four different estimation approaches are shown. The log-linearized version that allows to interpret estimated coefficients as elasticities uses as dependent variables the natural logarithm of student inflows and of student inflows +1 (as a common way to deal with zero values of the dependent variables). For the PPML estimations, I also show results from two different versions, namely the standard one and a restricted sample with positive values of student inflows only for the sake of comparability to the OLS estimates. The interpretation of the coefficients is slightly different from the ordinary least squares model. The conditional mean of the Poisson regression model is given by µ = E(y|x) = exp(xβ), and partial differentiation with respect to x j shows that the marginal effect of a change is
Tables 7 -12 about here
The stock of students of the same citizenship in Germany is always found to have a positive and significant impact on the inflows to Germany. The positive externalities of student networks could provide an explanation for this very stable result. A 1% increase in the student stock of the same nationality already living in Germany increases the inflows between 0.77% and 0.87% using OLS. For the exchange students, the existence of exchange programs between partner universities abroad and in Germany can also help to explain this clustering of students of the same citizenship in Germany. These channels for international student migration make it more likely that an initial stream of exchange students to Germany remains stable or even increases in the subsequent years, because information costs are lowered substantially for the later students. They can use the informations that their predecessors provide, e.g., by an ERASMUS field report. 11 Knowing older students who have already studied at a certain partner university also increases the probability of choosing the same institution for subsequent exchange students, and student mobility flows are thus probably very stable between partner universities in different European countries. Political freedom and civil liberties are related closely to the mobility of a country's citizens, hence also its students. The regression results show that being a partially free or unfree country lowers the student inflows from this country to Germany significantly. Authoritarian regimes seem to be successful in their attempts to decrease the educational opportunities for their students by restricting their mobility, and being an unfree or partially free country lowers the inflows of its students to Germany between 28.36% and 42.12% in the six analyzed years using OLS. Quite surprisingly, a higher GDP per capita does not seem to increase student inflows to Germany. This fact can probably be explained by the existence of grants or scholarship programs that make students independent of their families' financial support. At first sight, one of the most interesting results is the fact that distance is less important to student migrants than to other migrants. However, the continent dummies for Asia, Africa and the Americas show always significantly negative signs (with one exception for Asia), and this fact suggests that distance effects are probably captured by these control variables. Additionally, student mobility is higher in Europe (and the former Soviet Union) thanks to exchange programs. As Europe is the baseline category for the continent dummies, the negative signs for the other continents are not very surprising. For Asia and the Americas, it is interesting to see that the size of the coefficient shows a decreasing size over time. This does not seem to be the case for Africa. Additional estimations without the control dummies for the continents showed the expected significantly negative signs of the distance coefficient, and it is interesting that the size of the coefficient decreased over time (see tables 21 -26 in Appendix C). A one percent increase in distance lowered student inflows to Germany between 0.34% in 1997 and 0.19% in 2002 using OLS. It seems that the degree of international student mobility increased significantly over the analyzed time period, and the impact of distance to Germany on migratory decisions of students seemed to decline. The need to control for population size is confirmed by the cross sectional estimation results. Population size and the inflows of students to Germany are clearly correlated, and the positive impact of "mass" (i.e., population size) that one expects from the gravity equation is clearly confirmed by the regression results for student migrants. A 1% increase in population increases student inflows to Germany between 0.15% and 0.22%. The fact of being landlocked does not seem to matter for student migration to Germany. The goodness of fit of this model specification is high, especially for a crosssectional analysis. The R 2 varies between 0.90 and 0.94, meaning that a large part of the variance in student inflows to Germany can be explained by characteristics of the sending countries only. It is quite surprising to see that individual-level decisions about studying abroad can be explained nearly exclusively by macroeconomic, political and geographical determinants. The estimated coefficients seem to be quite stable over time, meaning that the determinants of international student migration do not seem to change for different years worldwide. A candidate explanation for this finding is the probably high degree of institutionalization of international student migration. University networks seem to be very important for student migration. In general, results from the PPML estimates look quite similar to OLS estimates with robust standard errors. However, estimated coefficients for being an unfree country are larger under the PPML specification of the estimation equation. Population size of the sending country also shows larger estimated coefficients. In addition, the migration-deterring distance effects seem to be captured to a larger extent by the distance than by the continent dummies. The differing significance levels could be due to the fact that robust (Huber-White) standard errors in the log-linearized version of the estimation equation are only asymptotically robust to heteroskedasticty of unknown form and the sample sizes are not too big.
In the regression without the continent dummies, the estimated coefficients for distance are always quite close to the results from the OLS specification. The findings of a larger impact of population size and the dummy for being an unfree country are confirmed by these estimations. Interestingly, the contiguity dummy shows always a significantly negative estimation coefficient in the PPML specifications. This could be due to the fact that students from the German-speaking neighboring countries do not gain much from an exchange stay in Germany because they do not learn a new language.
Panel Data Estimations
An important point of panel data analysis is the possibility to control for unobserved heterogeneity in the cross-sectional and temporal dimension of the data set, e.g., country-invariant unobserved variables that influence student inflows to Germany. However, the cross-sectional analysis has already explained a large part of the variance of student inflows, and the panel data estimations should therefore be regarded rather as an additional sensitivity analysis. I also estimate a fixed-effects Poisson pseudo-maximum likelihood regression with robust standard errors following Wooldrige (1999) with the panel data set. To my knowledge, this is the first multiplicative-form estimation of a gravity equation for panel data. Fixed effects estimation is always consistent and assumes that the unobserved effect can be correlated with the regressors-hence, it is the appropriate estimation method when the unobserved effect is non-random, as it should be the case for countries in the case of international student migration. The random effects model, on the other hand, assumes that the unobserved effect is uncorrelated with the regressors, and is more efficient but (possibly) not consistent. The Hausman test (Hausman 1978) suggested the appropiateness of a fixed effects model for the estimation, but the disadvantage of this model is of course the loss of time-invariant information. The following table presents the estimation results for pooled cross section and panel data estimations. Table 13 about here The panel data estimations show results familiar from the previous sections. However, it is interesting to see that just one coefficient stays statistically significant: the positive influence of the stock of students already living in Germany.
12 The negative influence of being an unfree country on student inflows to Germany disappears for the cross-section fixed effects estimation, which can be due to the fact that the political situation is not very likely to change in such a short time period, and time-invariant factors are cancelled out due to the fixed effects estimation method. The same holds probably true for the other regressors. Finally, results from the PPML approach for panel data show again the same picture: the estimated coefficient on the stock of students of the same citizenship already living in Germany shows the highest impact on student inflows to Germany and is highly significant. This effect is very large compared to the significantly negative impact of being an unfree country.
Conclusion
The present article provided a gravity equation analysis of international student migration. I provided estimation results from a log-linearized version as well as from a multiplicative specification using a Poisson pseudo-maximum likelihood estimator, applied to both cross-sectional and panel data. The empirical results provide evidence for the predictions of the gravity equation. Distance as captured by the geodesic distance or a dummy variable for a continent of origin other than Europe shows in most cases significantly negative coefficient signs, but with a decreasing importance over time for the cross-sectional results and both specifications. The descriptive finding of an increase in worldwide student mobility during the time period covered by my data set is confirmed by the estimation results. Unfree countries send less students to Germany-they seem to decrease the educational opportunities for their citizens successfully, resulting in higher costs of a migratory decision. Refugee migration does not seem to be an important reason for student migrants to Germany. Unlike the cases of international migration on the whole and interstate student migration in the U.S., disposable income in the sending state, measured as gross domestic product per capita, does not always show the expected positive sign. Grants or scholarships can provide an explanation for this result, especially for students from poorer countries. These estimation results also suggest that the driving forces of student migration differ in some features from international migration on the whole, especially with respect to personal income in the sending states. Additionally, the empirical patterns of student migration show that there is a high degree of concentration among the sending countries. The importance of partner universities that send their exchange students to a certain country is probably high, leading to stable streams of student migrants over time. I suppose that the "friends and relatives effect" is more important for permanent migrants, while the importance of partner universities should be higher for exchange students. However, the available data on student inflows to Germany make the confirmation of this conjecture impossible because they do not distinguish between temporary and permanent migration. Nevertheless, it is possible to interpret the stable impact of the stock of students of the same citizenship in Germany as a confirmation of the positive externality of a student network. It also makes clear that student migration is a highly insitutionalized form of international migration: the channels for student migration are extremely stable.
The empirical results could also be interesting from a policy-oriented perspective. Germany faces skill shortages in several sectors and plans to facilitate the recruitment of skilled labor for firms, inter alia via a three-year right of residence for foreign graduates of German universities. It should be easier to recruit graduates from countries with a larger migrant community and therefore it could be sensible to concentrate efforts on graduates from these countries. The globalization process in higher education has just started, and it will be highly interesting to follow its evolution in the next years. I hope that the present work was a small step in its analysis. Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. For all additional estimation results: Robust standard errors are given in parentheses, ***, **, and * denote 1%, 5%, and 10% significance levels, respectively. 
